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Theoretical Study of the Effect of Endothermic Alloying on Storage Hydrogen Materials
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Abstract: The effect of endothermic alloying on Vanadium-based hydrogen storage materials is calculated by
using the Xa(SCC-DV-Xa)cluster method. The results shows that: when endothermic alloys, Cr, Mn, Ni are added
into VgHg, the net charge of H in V5M,Hg increases gradually while that of V decreases by inches with the
increment of atomic number. Moreover, the ionic interaction between V and H in V5M,H decreases while the
covalent interaction strengthens gradually. And the orbital interaction between V and H is mainly among the 4s
of V, Is and 2s of H. It also indicates from the calculation that the equilibrium plateau pressure of releasing
hydrogen of material is directly proportional to the Fermi energy. And the Fermi energy of Vs5M,Hg, increases
thus the hydride becomes more unstable, so the hydrogen storage properties are improved effectively, from

introduction of endothermic alloy into these Vanadium-based hydrogen storage materials.
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Fig.1 = Cluster mode of V5 M,Hg, (M=V, Cr, Mn, Ni)
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Table 1 Electron occupation numbers in the valence
orbital of V;M,Hg, (M=V, Cr, Mn, Ni)

Orbital \% Cr Mn Ni
Hls 1.335 15 1.254 57 1.267 80 1.146 25
H2s 0.261 44 0.206 83 0.172 72 0.139 23
M3d 3.066 05 4.106 68 5.195 88 8.228 03
M4s 0.135 61 0.383 23 0.246 56 0.447 26
M4p 0.263 73 0.319 40 0.483 94 0.536 83
V3d 3.313 86 3.267 00 3.331 22 3.278 27
Vs 0.160 77 0.336 40 0.217 64 0.367 49
Vap 0.281 30 0.199 16 0.362 23 0.257 41
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